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Experirental deta in the author's previous work made 1t possible <o deter-
mine thay the protoplasm in cells of Azotobacter contains a specific catalyst
(ferment) which * akes ceve of the Tixatior of molecular nitrogen. This cata-
lyst's molecule was found to contain an amino, a carbexyl, snd carbonyl group.
Only one of these three groups, the carboxyl, takes part directly in the fix-
gtion of atmospheric nitrogen. On the basis of this data, the author devei-
oped @& preliminary scheme explaining the process of fixation in which it was
essunwed that the molecular nitrogen reacts with the hydrated carbonyl groups.
However, investigation of ascorbic acidfs influence on fixation of nitrogen
oy frozen cells of the Azotobacter, showed that two adjacent carbonyl groups
participated in the fixation process as follows:

R-C-C—R1+N2—>R—’3:--R
el
0o 0©

1

|
0
|
N -

Considering the previously de'ermined presence of protein in the cata-
lyst for nitrogen fixatinn and taking into account the depreasing influence
of surface-active compounds on the fixation, it must be recognized that the
catalyst has a two-component structure. The molecule of protein performs in
1%t the function of a colloid carrier, and a low-molecular substance the
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function of the active group. Since the da<a on the presence of carboxyl, smino,
end carbonyl groups in the catalyst's composi®ion could refer to the axtive fer-
ment group, the question arose about its ectusl chemical neture. Rased on data
on the participation of the two adjacent cartonyl groups in the process of fix-
ation, the chemical structure of the compound performing the function of the ac-
tive group can be determined almost completely. :

To obtain nitrogen oxidation with carbonylic oxygen, the presence of s
carboxyl group near the carbonyl is of importence. Tu have the originvel pro-
ducts even temporarily estebilized, i+ is necessary to bave an amino group next
to or in the vicinity of the second carbonyl group, since hy blocking the amino
with aldehyde the nitrogen fixation 1z discontinues by reason of the lowered
oxidizing activity of the carbenylic oxygen. On the other hand, following the
reaction of the aminu group with boric or molyhdic acid, the fixation increases
a3 a result of the increesed oxidlzing sctivity of this oxygen.

Cousequently, 1% should te recognized thal the active group of the catelyst
of nltrogen fixatlon hes the following structure: :

R-CE - NH, - 7 - 0-C-000R
2 TR
¢ o

The nature of the radleal R is not known at +pis stage, but considering
the possibility of the aztive group's reaction with the colloid rarrier through
the carboxyl group, it can be assumed. thai the radical represents a second car-
boxyl group, the active group itself being diketo-amino-glutaric acid. The
collodd carrier is connected with this compound. A change in the colloid car-
rier takes place in the course of fixation. In the first phase, the carrier is
formed by protein with an oxidizing potential of about 200 millivolts, and in
the vecond phase by protein with an oxldizing potential of about 300 mllivolts.

The catalyst will theu have. the folloviag el -ucture:

Prot.-R-CHNHQ-C-C-GOOH
Wi
00

The fixation process under participation cof *the catalystc can be illus-
frated by the following:

1. Protl—R-CHﬁﬂznﬁ-ﬁ~COOH+N2—?Prot
il
00

The first phase of the process ends with this reaction, after which the
second phase follows, connected witn the reduction of the criginal fixation
products by active hydrogen mobilized from organic matter through the action
of dehydrogenase. fTo complete this rhase, 8 lower oxidation potential is
necessary. Tt 18 obtained at the expense of replacing the first colloid car-
rier (Protl) by the second (Prote) with a lower oxidizing potential {about
300 mi1livolts). Because of +hi§ decrease in potential, a reaction between
the active hydrogen and the original fixation products is possible.
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2. Prot, -R-CHNH,- :C-COCH+2(Dr:hydrogcn&se—HQ)-)Prote-R—CHNH,,«C:C-CQQA
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Jhe réduced rorms 0L uiiloged  Chus Quaidin.a wppies vl AL L
kxetonic ecids and are transformed into hydrazine derivatives ot the corre-

eponding ketonic acids:
3. Frot, - R~CHNH2-C:C—COOH#R-CO—aProtQ - R—CHNHZ—iFC_COOH+R-C:N.NH2
21! CCOH [0 COOH

1!
HN-NE,

Hydrezine derivabives of ketoniu acids are reduced %o amino aclds and
used for the building up of the protein of the Azotobacter's protoplasm:

4. R-C:N-NH,*R -CO+3 (aehydrogemse-ﬁe)—)ea-cz‘mnz+u2o
Cool £00% cooH

All Tactors comnected with the fixatilon of atmosphzric nitrogep by bac-
teria are expiained by the sbove methed. The positive effect of oxygen, hy-
drogen peroxide, and other oxidizing agents is due to the formaticn of free
carbonyl groups in the catalyst for nitrogen fixation, while the depressive
effect of molecular Lydroger, hyuroquinone, bydrcgen sulfide, and. other re-
ducing substances 1s due to the reducticn of carbonyl groups.

The devressive effect of aldebydes reacting with the aminoe group is con~
nected with the introduction into the molecule of active groups of reduced
compounds. The latter interfere with the nxidation of nitrogen and change
the chemicel properties of the catalyst. The activating effect of borilc
and molybdic acids is bused on the intivoduction of oxidizing compounds fa-
voring the oxidation of nitrogen into tLe molecule of the active group of
the catalyst. The depressing effect of surface-active substances can be ex-
rlained by the blocking of border surfaces between the active group and the
volloié carrier, and the depressive action of heary metals by the change of
the state of tae sctive group as well as cf the colleid cerrier.

A1l facts are thus clarified and the possibiiity of partialiy removing
fixstion products by means of solution is & direct confirmation of the pos-

gible formation or hydrazines as ¢riginal productz of atucsphzric nitrogen
binding.
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